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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1, 4 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by Yamada 
(USP 5,288,389) with or without the further evidence by Fujishiro et al (USP 4,105,524). 

3. Yamada discloses a multilayered gas sensing element for incorporation into a gas sensor 
installed in an exhaust system of an internal combustion engine, the multilayered gas sensing 
element comprising laminated layers comprising an least one solid electrolyte sheet (3, 10) 
containing zirconia and yttria and at least one insulating sheet (20, 22) containing alumina. See 
fig. 2 and 3 and col. 5, line 51 through col. 6, line 8. With respect to a crystal phase containing 
silicon dioxide that intervenes between the solid electrolyte sheet and the insulating sheet, the 
present disclosure evidences that silicon dioxide adding to the electrolyte followed by subsequent 
sintering results in the set forth bonding boundary. See page 5, lines 5-17 of the specification. 
Yamada discloses adding silicon dioxide to the electrolyte as a baking adhesive and teaches 
subsequent sintering. See col. 5, lines 54 and 55 and col. 6, lines 4-8. Hence, the set forth 
structure and electrolyte composition of Yamada would inherently result in the set forth bonding 
boundary. 

4. This is further evidenced by the teaching of Fujishiro, which states that oxides such as 
Si02 in the electrolyte form a "secondary phase distinct from the solid solution phase of the 
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electrolyte and "exhibit strong affinity for the above metallic coatings". See col. 5, lines 21-26. 
Hence it would appear that it was already known in the prior art that materials like Si02 form a 
phase distinct from the solid electrolyte phase on the surface of the electrolyte (i.e. where the 
electrodes of Fujishiro are) and assist in the bonding of layers to that electrolyte. This further 
evidences that the Si02 of Yamada would have inherently provided a bonding boundary 
containing crystal phase Si02 between the electrolyte and the insulating sheets. 

5. With respect to the new limitation of claim 1 requiring the crystal phase being "at least a 
part of a bonding boundary, any amount of crystal phase material would thereby meet this new 
limitation. Again, the similarities between the processes utilized by Yamada and the instant 
invention indicate that this would be an inherent result of the process of Yamada. 

6. With respect to claim 4 including the new limitations to the claim, this would appear to 
be an inherent result of the adding Si02 to the electrolyte. See above and the previous rejection. 

7. With respect to new claim 14, this again would appear to be a phenomenological result of 
the process of the instant invention. In other words, applicant didn't choose these faces for 
bonding but rather the set forth Miller indexes are the specific faces of the electrolyte and 
insulator that resulted fi-om the process of the instant invention. Absent a showing that process 
utilized by Yamada is distinct fi-om the process of the instant invention and would not have 
provided the specified bonding boundary, then presumably Yamada also would have these set 
forth faces bonding to each other. 

8. Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by Ueno (USP 
4,650,560). 
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9. Ueno discloses a multi layered gas sensor comprising a laminated layers comprising at 
least one electrolyte sheet 5 containing zirconia and >ttria and an insulating sheet 23 containing 
alumina. See col. 5, lines 13-26. Ueno further discloses a bonding boundary (termed an 
"intermediate layer") 21 intervening between the solid electrolyte sheet and the insulating sheet 
and this intervening layer includes Si02. See fig. 8, col. 5, lines 26-56 and claim 6. 
Alternatively, the "bonding agent" of Ueno would also read on the specified bonding boundary. 
See col. 5, lines 45-56. The examiners notes that the "SiO" referred to in col. 5 would appear to 
be either a typo or shorthand for ~Si02~ in view of claim 6 and the fact that there is no such 
material as SiO (i.e. silicon would only combine with oxygen in the +4 oxidation state). With 
respect to this bonding boundary being partly a crystal phase, it is made primarily of crystalline 
materials like Zr02 and A1203. 

10. With respect to claim 2, the bonding boundary also contains MgO. 

Claim Rejections - 35 USC § 103 

1 1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

12. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada in view of 
Esper et al (USP 4,183,798). Esper has been previously cited, but not previously relied on. 

13. Yamada set forth all the limitations of the claim, but did not expHcitly specify the 
presence of any of the set forth metal oxides. Esper teaches in an alternate electrolyte that a 
combination of stabilizing agents CaO and Y203 provides a desired specific resistance at a 
particularly low temperature. See col. 2, lines 10-17. This combination of CaO and Y203 
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would meet the "yttria" requirement of claim 1 and the presence of CaO of claim 2 as evidenced 
by Fujishiro, which disclosed that CaO and Si02 would inherently form a bonding boundary of 
CaO and Si02 (see discussion above). It would have been obvious to one of ordinary skill in the 
art at the time the invention was being made to utilize the teaching of Esper for the sensing 
element of Yamada in order to reduce the temperature needed to arrive at a desired specific 
resistance. 

14. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable Yamada or Ueno in 
view of Ishiguro et al (USP 4,851,105). 

1 5. This claim further differs by calling for the bonding boundary to be undulated. Ishiguro 
discloses a zirconia sheet bonded to an alumina-containing sheet 12 at an undulating boundary. 
See figure 2(b). It would have been obvious for Yamada or Ueno to adopt the undulating 
boundary of Ishiguro in order to strength the anchoring/bonding of a zirconia sheet to an alumina 
sheet, as discussed at col. 6, lines 24-41 of Ishiguro. 

16. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada or Ueno 
in view of JP 9-26409 (hereafter "JP '409"). 

1 7. This claim fiirther differs by calling for a difference in the coefficients of expansion of 
the zirconia sheet and the alumina sheet to be less than 2 x 1 0 to the minus 6. JP '409 discloses 
having that difference to be between 0 and 0.2%. See page 4, lines 7-8 of the translafion. It 
would have been obvious for either Yamada or Ueno to adopt a virtually zero difference between 
these coefficients, as taught by JP '409, in order to minimize thermal stress. Both Yamada and 
Ueno recognized the need for minimal thermal stress. See Yamada, col. 7, lines 5-62 and Ueno, 
col. 5, lines 37-44. 
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18. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada or Ueno 
in view of JP 08-114571 (hereafter "JP '571"). 

19. This claim ftirther differs by calling for a sintering contraction coefficient difference 
between a zirconia sheet and an alumina sheet to be less than 3%. Japan '571 discloses such a 
sintering contraction coefficient difference. See the fourth line from the bottom of the EngHsh 
abstract. It would have been obvious for Yamada and Ueno to adopt this sintering contraction 
coefficient difference to minimize thermal stress. Again see Yamada, col. 7, lines 5-62 and 
Ueno, col. 5, lines 37-44. 

20. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueno in view of 
Mase et al (USP 4,798,693). Mase was previously utihzed as a primary teaching against the 
claims. It is being utilized here as a secondary teaching for new claim 15. 

21. Ueno set forth all the limitations of claim 15 and further showed a heater 25 embedded in 
an insulating layer 3. However, Ueno did not disclose how that heater was embedded into layer 
3. Mase teaches that heater elements can be embedded in insulating material by sandwiching 
two sheets of insulator (72, 76) about the heater element 30. See fig. 6 and 9 and col. 10, 1. 64 
through col. 1 1, 1. 2. It would have been obvious to one of ordinary skill in the art at the time the 
invention was being made to utilize two insulating layers sandwiched about the heater element 
(as taught by Mase) to make the insulating layer 3 of Ueno because the use of known methods 
for embedding heaters into insulating layers requires only routine skill in the art. If the heater of 
Ueno were embedded between two insulating sheets as Mase teaches, then Ueno would thereby 
meet the claim requirement that a heater be directly attached to a side surface of the insulating 
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sheet (i.e. the portion of 3 being above the heater in fig. 8), which would transfer heat to the 
insulating sheet and electrolyte sheet. 

Response to Arguments 

22. Applicant's arguments filed June 28, 2005 have been fully considered but they are not 
persuasive. With respect to Yamada, applicant urges that Yamada does not teach the bonding of 
the solid electrolyte plate 3 or 10 and the inner spacers 20 and 22. This is incorrect. Col. 6, 11. 4- 
8 states that the concentration cell 8 (containing electrolyte 3) and pump element 16 (containing 
the electrolyte 10) and insulating spacers 20 and 22 are pressed into a stack and sintered together. 
This would appear to be analogous to the instant invention process that resulted in the crystal 
phase of Si02. See page 5, lines 5-17. AppHcant urges that the heaters of Yamada must be 
placed separately from the oxygen sensor to lower thermal shock. It is unclear how applicant 
arrived at that conclusion as it doesn't appear to be based on any discussion fi-om Yamada. 
Furthermore, it is not clear why this is relevant with respect to the rejection because none of the 
rejected claims state anything about a heater. New claim 15 does refer to a heater, but the 
examiner is not rejecting claim 1 5 over the teaching of Yamada. ' 

23. With respect to Fujishiro, applicant urges that Fujishiro does not teach bonding between a 
solid electrolyte sheet and an insulating sheet. The examiner agrees and it is noted that the 
examiner only utilized Fujishiro as an evidentiary teaching. However, Fujishiro does show that 
Si02 placed in an electrolyte was known to form a secondary phase distinct fi-om the electrolyte 
that facilitates adhesion of objects to the electrolyte. In the case of Fujishiro, that something is a 
metallic coating (hence no rejection of the claims over Fujishiro). However, this reference was 
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utilized to reinforce the examiner's conclusion that the Si02 of Yamada would have formed a 
phase distinct from the electrolyte at the boundary of the electrolyte. Hence, the examiner's 
conclusion comes not only from the evidence provided by the instant invention disclosure, but 
also from the prior art's understanding of the effect of Si02 in an electrolyte. 

24. With respect to Ueno, applicant appears to be urging that the solid electrolyte body and 
the insulating substrate are bonding based on a bonding agent and not a crystal phase containing 
Si02. First, this argument misses the first part of the rejection where Ueno was relied on for the 
fact that layer 21 contains Si02 presumably in a crystalline structure (see the previous rejection 
repeated above). Applicant is apparently referring to the alternative rejection where the 
"bonding agent" is also interpreted as reading on the set forth "bonding boundary". With respect 
to this argument, it is unclear what the fact that this Si02 is a "bonding agent" has on whether it 
reads on the claimed invention. The Si02 is presumably in a crystalline structure (alumina, 
zirconia and siUca are all crystalline materials) and it is intervening between the solid electrolyte 
and the insulating substrate. Hence it thereby meets the claims. This bonding agent might be 
different from the set forth bonding boundary of the instant invention, but applicant hasn't 
claimed that bonding boundary in a manner that reads free of the Si02 containing "bonding 
agent" of Ueno. 

25, The examiner has withdrawn to the use of Ueno for the amended claim 4 because neither 
of the bonding boundaries of Ueno would appear to allow the solid electrolyte to directly connect 
with the insulating sheet. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaj K. Olsen whose telephone number is (571) 272-1344. The 
examiner can normally be reached on Monday through Thursday from 5:30 A.M. to 3:00 P.M. 
and on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Nam X. Nguyen, can be reached on 571-272-1342. The fax phone number for the 
organization where this appHcation or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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